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1. Introduction
1.1 Backgound

Texas A&M University conducted thélexas-Louisiana Shelf Circulation and
Transport Processes StudyATEX A). LATEX A was one of three study units of the
LouisianaTexas Shelf Physical OceanogrggProgram (LATEX) sponsored by the U. S.
Minerals Management Service (MMS) of the U. S. Department of the Intditie study
area encompassed tlAexas-Louisiana continental shelffghore of approximately the
10-m isobath, from the Mississippir to the Rio Grande. Figure 1 @lis the study
area. The ATEX A field program ran from April 1992 to December 1994. The fi
major field components were driftinguoys, moored current meter measurements,

hydrograply, acoustic doppler current profiling (ADCP), and meteorolodioalys.

Our principal goal in this report is to describe #aailability, processing, and qual-
ity of data collected by the driftinguoys and everal miscellaneous instruments not
included in ay other LATEX A Data Report. These instruments incluégpendable
bathythermographsexpendable soundelocity profilers, expendable current profilers,
thermosalinograph, and CTD data collected during the current meter mooring mainte-

nance cruises.

Additional data reportsaver the other four ARTEX A field components (DiMarco
et al. 1997 for moored current meter; Jochen al. 1998 for hydrography; Bender and
Kelly 1998 for ADCP; andwang et al. 1996 for meteorology). The measurementref su
face waves, which are part of the moored current meter task, are presented in DiMarco et
al. (1995), DiMarco an&elly (1995), and DiMarco (1996). All datae been submitted
to the National Oceanographic Data Center (NODC) of the National Oceanic and Atmo-

spheric Administration (WAA); the LATEX A project number with NODC is 0212.

All data files described in this report are in ASCII column format and contain meta-

data detailing the instrument type, date/time/location, daRRIRAN format descriptors,
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and special quality control note3he quality control notes fallv the same awvention

used in other ATEX A data files and is designated by the daoling character string:
"$LATEX VERSION:". These notes contain information pertaining to the date and time
of the filés last modification and to special circumstances encountered while processing
and analyzing the datal'hese notes should be read carefully prior to usnygLATEX

data to ensure maximum usefulness of the data. The last line of metadata is a single "™

characte Following the metadata are columns of processed data.
1.2 Data Report Overview

Section 2 documents the collection and processing of &K A drifting buoys.
Section 3 describes the collection, processing,aaaifability of data collected from the
variousexpendable instruments and the thermosalinogr&#ction 4 discusses the col-
lection and processing of the CTD casts taken during AT&EX A current meter mae

ing maintenance cruises.



2. Drifting Buoys

2.1 Introduction

Nineteen satellite-tracked driftingioys (henceforth drifters) were deployed in the
northwest Gulf of Mxico between August 1992 and¥ember 1994 by ATEX A. This
section documents theATEX A drifting buoy program including: equipment used, pro-
gram administration, data handling, and results. Data fromAR&X A drifter program

were sent to NODC for long term areimg.

The original plan called for 16 drifters, four per cruise, to be deployed on either
side of the coastal frontal zone, mid-shelf, and near the shelf break. This plan was modi-
fied as sbwn in Section 2.3. During the program, three additional drifters were donated

and deployed.

Data from the drifters were disseminated to usersvieral ways. Data appeared
on the global telecommunications system (GTS) in near real-time for use by the interna-
tional communi. Twice a month drifter trajectories were posted to the EMEX bul-
letin board of the OMNET electronic mail service which, among others, was accessible to
members of the oceanographic community and oil and gas mdlisé same two-week
collection of drifter trajectories also was plotted on a basemap and printezlLiATtEX
Fortnightly newsletter that was publisheavery two weeks during most of 1992-1994.
The aforementioned data were tlas positions edited only for wild-pointsThe drifter
data, presented in this report and subsequently sent to NODC, are spline-fitted 6-hourly
data dewed from the ew positions. The file naming ocgention for the drifters isigen

in Table 1.

Two other MMS-sponsored driftinguoy programs were conducted in the north-
west Gulf of Mexico during the same time period encompassed by &¥#EKX A pro-

gram. The first, conducted by Science Applications International Corporation (SAIC) of



Raleigh, North Carolina, was a part of anoth&TEX study unit (LATEX C). SAIC
deployed a number of drifters from aircraft into Loop Current eddies at or near the shelf
break (Beger et al. 1996). The second program, ribliated with LATEX, but also
sponsored by MMS, was the Surface Current Lagrangian Program (SCULP), conducted
by Dr. Peter Niiler of Scripps Institution of OceanogrgpBCULP released approxi-
mately 400 surface-drogued drifters from oil platforms located within a rectangular sub-
region of the central part of thEexas-Louisiana shelfThese tw programs are not dis-

cussed further in this report.

Character Description

1 always "D" for drifter
2-6 drifter number
extension "drf" for processed drifter data

extensian "raw" for raw drifter data

2.2 Methodology
2.2.1 Drifter Description

All drifters deployed by the ATEX A program were manufactured by Clearwater
Instrumentation, Inc., ofVellesky, MA. The drifters conform to the specifications of the
World Ocean Circulation Experiment (WOC&)cept that the 6-m drogues and the teth-

ers between the surface float and the drogue were shorter than WOCE drifters.

The drifters consisted of a spherical, 33.7-cm diamé&tam-filled fiberglass st
face float attached by a tether to a 91-cm diameter hoop which supportecddiBelni-
cal drogue made of Bey cawas. The cavas cylinder had a series of circular holes in it,

which is wly this type of drogue is commonly referred to as aéhabck”. Eighteen



drifters had a 3-m tether which placed the bottom of the 6-m drogue at 9-m dejth
drifters (07834 and 07833) had longer tethers which placed the drogue bottom at 50-m
depth and one (07839) had aven longer tether which placed the drogue bottom at
100-m depth. The surface float, which also housed the electronics, was designed to float
with the waterline at its equatd he float was sealed at the fagtoExcept for the the

mistor probe and tavunpainted bolt heads (subrgence detector), the float surface was
smooth to minimize wind dragThe radio transmitter inside the drifter washaated by
removing a magnet that wadfixed on the drifter instrument housing by tape. The float
was painted blue and gray tewid undue attention and wasffdiult to see when

deployed.

The instrument package contains: the radio transmitter and antenna, the thermistor
and submmgence sensors, a battery supplffisient for approximately 1 year of opera-
tion, and associated electronic circyitrThe submegence detector consists of two
unpainted metal bolts heads located on the upper half of the surfacéfoan the float
is submeged a circuit is completed through the sea water from bolt head to bolt head and
a timer begins to accumulate second¥he time spent subnged is transmitted to the
satellite as dataLong periods of subnmgence indicate that the drogue is becomirayhe
ily fouled by marine mganisms Long periods of time without submgence indicate that
the tether has parted and the drogue is no longer attached. The temperature range for the

Clearwater WOCE drifter thermistor is 0 to®°8Awvith an accurey of + 0. 1°C.

2.2.2 TheTracking System

Location (tracking) services wereguided by Service ARGOS, Inc., a commercial
company based in France withffoces in Landver, MD. The ARGOS system employs a
pair of NOAA satellites in bw polar orbit To determine the driftés location, the system
uses the Doppler shift of the frequgrof the driftefs radio signal due to the satellge

motion - not the driftés drift. The accuray of the location fix depends on the number of



signals recwed, the spread in the angles from which the signal isvescéor equv-
alently, the time between signals reéosl during a satellite pass), and the ability of the
electronics to generate a stable freqyei\ccuracies can be as good as 150-m (one stan-
dard aviation). A quality flag accompaying each locational fix is included in the data
returned by Service ARGOSOne of three accues flags (3, 2, or 1) is reported corre-
sponding to an accuyof 150 m, 350 m, or 1 km, respedly. More detailed informa-
tion on the method, accuracies, and servi¢tessexd can be found in the Service ARGOS,

Inc., UsersManud and System Guieleachavailable from Service ARGOS.

While each satellite orbits with agular period, the tw periods difer so the
appearance of either satellibe@erhead does not occur at equally-spaced timevaiter
Sometimes satellites passerhead within 1-2 minutes of each atha other times the
interval between passes may be 3 to 4 hours. The total number of passes per day depends
on the latitudeFor the LATEX region, 8 to 12 passes occurred each day with a mean
number equal to ninePasses that were separated by onlgnarhinutes were considered
to be redundant. Thus, typicglthere were only 6-8 useful locations per day for trans-
mitters in the IATEX region. This is partly the reason for using 6 hours as thevaittar

the spline-fit data in our final data product.

2.2.3 Pre-deploymeriiasks

Pre-deployment preparations included: securing a service agreement and setting-up
the program with Service ARGOSgistration of the drifters with thé/orld Meteorolog-

ical Organization (WMO), and marking and bench testing the drifters.

A service contract was purchased from Service ARGOS thro@ftANo provide
location and data services for each of tAdEX A drifters Location services pwided
tracking information, data servicesvered the retaval of the data, i.e. temperature, sub-

mergence time, batteryoltage, etc This contract was made under the Jolarrif



Agreement which atws government-sponsored users to obtain special .rafbs cost
covers data backup, periodic dedry of data on magnetic media, and unitvasion.For
additional fees, near real-time access to data is raemtable through usanitiated
modem or TELNET access or daily by ARGOS-generated Internet nEamns-
Hamilton, Inc., a pvate subcontractor withffoces in Houston, TX, initiated this contract
on behalf of the ATEX program Subsequent arrangements for dataveey were made

by the LATEX program dfi ce atTexas A&M University.

Service ARGOS requires some initial information to process the sensor data and
determine drifter locations. Auxiliary data, temperatureeé@ample, are transmitted to
the satellite as counts. Service ARGOS wilinaat the counts into physical units before
disseminating the data if\gn the cawersion formula and cdicients. This information
was obtained from Clearwatglnc., the drifter manufactureand caowveyed to Service

ARGOS prior to deployment.

The method used by Service ARGOS to determine a transsiitteaition yields a
pair of widely-separated positions which are symmetrical about the satedliceind
track. Service ARGOS resas this ambiguity by using a é&wn initial position. Subse-
guent locations are determined to be the one solution of the pair that is closest to the pre-
vious location. Initial locations were determined by Global Positioning Satellite (GPS)
recavers during the pre-deployment bench tests and were passed to Service ARGOS

prior to deployment.

To make drifter locations and datavailable to the general community in near real-
time, arrangements were made with the Drifting B@mordinator at theftices of Se-
vice ARGOS in Landver, MD, and with the ffices of the National Data ByaCenter
(NDBC) to have the data injected into the Glob&&lecommunications System (GTS)
data stream The GTS is the mechanism by which the global weather wdisa@ns are
shared among members of the world weather comsuiien drifter locations appear

in the GTS data streamdghappear under identification numbers assigned by the WMO



through the NDBC The linkage between each drifedata and its WMO number and
the injection of these data into the GTS is made by the Driftinyy Bomrdinator at the
offices of Service ARGOS.

Before a drifter was deployed it wasiaated and placed outside in an area free of
overhead obstructions at facilities Téxas A&M University. GPS receers were used to
determine the geographic coordinates of the test location and a laboratory-grade the
mometer was placed nearby and read perioglicdlhe recorded temperatures from the
thermometer were compared to those measured by the 'driftermistor and GPS-
determined locations were compared to those determined by Service ARG@Se
tests were designed to determine whether the drifters were functioning ypmoafio
calibrate ay of the sensors. Each drifter was marked with a toll-free phone mumbe
statement ofownership, and instructions toaee the drifting buoys alone Markings
were made in both Spanish and English. The first eight drifters deployed were marked by
hand with an indelible marke Subsequent markings were made using mateof self-

adhesve placards.

2.2.4 Data Reavery

Initially, drifter data were obtained directly from Service ARGOS via modem
through theTelenet dial-in serviceThis quickly poved to be expensve, time consum-
ing, and prone to errors due to line noi§ubscription to Service ARGOSAutomated
Delivery Service (ADS), in which the data are mailed daily via Internet email, was less
expensve, more dficient, and errofree. Daily, rather than continuous updates fron-Se
vice ARGOS were deemedftigient for our needs Also, we dveloped computer rou-
tines to trap and decode the drifter data hourly as it appeared in the GTS SIteam
GTS stream was not the best source for the data due to gaps which resulted from infre-
guent network outages. Only dataideted by email were used in the production of sub-

sequent data products presented here and sent to NDiEset was the most complete
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and closest to the sourcAn example of a portion of a typical ADS messageiiggin

Table 2. It is formatted in a format Service ARGOS calls the "TX" formafahte 2, the

first column is the drifter ID numlbecolumns tvo and three are the latitude and longi-
tude, respedotely, column four is the location class, columwefis the calendar day/time

of the data collection in UTC, and the calendar day/time of the last location, column six is
the compression i, columns even through ten are physicahlues for sensors one
through fou. In the example slown, sensor one is 10s of seconds the drifter was sub-
merged in the prior 30 minutes, sensootis battery evel where 0 means theMel was

OK and 3 corresponded tow voltage, and sensor three is temperatureegrags Cel-

sius The channel for sensor four was not used.

Table 2. Example of Service ARGOS "TX"format

[
1
[ St

06938 26.618N 94.468W 3 131/02227-131/0220 ( 4) 05 00 0.24824E+2 00
06938 26.618N 94.468W 3 131/08582-131/0220 ( 1) 06 00 0.24724E+2 00
06939 28.655N 93.988W 2 130/10587-130/1052 ( 3) 05 00 0.23370E+2 00
06939 28.666N 93.982W 1 130/1331Z-130/1327 ( 3) 02 00 0.23220E+2 00

2.2.5 Deployment

Drifters are shipped from the manufacturer to the customer in cardboard containers.
Packaging includes a sturdy outer box designed to withstand the rigors of shipping and an
inner box held together at the seams by paper tape with a water soluble glue backing.
The drifter and drogue are inside the inner box. The drogue is held in the collapsed posi-
tion with strips of water soluble paper tapaper tape also holds the deaation magnet
in place The outer box is to be discarded just prior to deployment and the inner box,
containing the drifte is to be thrown into the sea from either a ship or aircraifter an

hour or less, the glue will diss@ the inner box will fall avay from the drifte, the
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drogue will deplg, and the magnet will faleway thereby advating the transmitte
Alternatvely, when deployed from a ship, the drifter may beaesd from the inner box,

all paper tape and the magnet oxed, and the drifter simply town over the side.

During bench testing, and on more than one occasion, we noticed that the water
soluble tape on the magnet, the drogue, or inner box had been augmented or replaced
with duct tape. This tape, if not remed prior to deployment gvents the drifter from
deploying propeyl. Drifters delvered toTexas A&M University did not come directly
from the manufacturdsut had been held in a storage facility used in common\ayria
ety of contractors These drifters had probably been opened by others at some point for
testing, displg, or any number of reasons and re-taped with duct tape by someone who
did not realize the role paper tape played in the deployment prdeasthis reason, and
because we did not want to discard cardboard waste at sea, awedathpacking mate-

rials from the drifters prior to deployment.

Despite the simplicity of tlmving a drifterover the ships side, we encountered
two problems during deployment which resulted in the loss ofdrifters During the
first deployment all drifters were deployed when the ship was stopped at a CTD station.
At one station, the deployed drifter dragged along the'sbkide, was dwn into the
shigs screws, and destroyedAll subsequent deployments were made as the ship accele
atedaway from a station and had reached a speed of a couple of. kBetause the
drogue takes 15-30 s to fullxtend, this procedure ensured that the ship and drifter

would not interact This method workedery well and is highly recommended.

The second incident occurred on the same cruise when an electronics failure in a
drifter went undetectedThis drifter sdfered an electronics failure some time after the
pre-deployment tests and prior to deploymddécaus there were no visible or audible
indications that the drifter was not functioning, the failure went undetected by the ship-
board personnel. This non-functioning drifter was deployed and Beftore the ext

cruise, we purchased anexpensve radio signal detection unit fronfielonics, Inc., a
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major manufacturer of the type of radio transmitters used in the ARGOS system. The test
unit is turned on and held near aniaebuoy just prior to deployment. A light flash and
audible tone indicate the radio transmitter in the drifter iw@ddeginning with the sec-

ond deployment cruise (May 1993), the hand-held transmitter test unit was used immedi-
ately prior to the release of each drifterverify that the transmitters were s NO

other drifters were found toake defectve transmitters and no other problems were

encountered.

2.2.6 Data Processing

Processing drifter dataepins by collecting the email messages into a single file
and presenting this file to the drifter data processing software written Byhessoftware
parses the multi-line mail messages and storegatt@bles into internal array®ate and
time strings in the data were decoded and checked against internal calendar functions.
This permits the data to be ordered correctly across year boundaries (year is not included
in the returned data) or when duplicate mail messages areegcBuplicae messages
are identified and eliminated automatigallAs noted peviously, satellite passes may be
separated in time by only aW minutes Pairs closer in time than 15 minutes are elimi-
nated by remving the obsermtion with the dwest quality locational fix Data gaps
greater than 3 hours are filled using linear interpolatiéinally, cubic-splines were used
to generate a uniform time series of locations from which east-west and north-south com-
ponents of speed were produc&peed was formed from firstftkrence formulasPlots
of speed were produced and used to visually detect wild-pdd$a generated while
actve drifters were still onboard the deploymemetssel were eliminated through aolut-
edge of the deployment time recorded by ‘shgersonnel. Often this could werified
from drifter temperature records as welDccasionally a drifter was captured by
unknown vessels at times which were matactly krown. At such times, unreasonable

data such as rectilinear tracks, speedsexness of 5 knots, oexcessvely high
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temperatures would occuThese were located through inspection of the associated plots

and eliminated.

Occasionall, temperature data were reported without an associated location. This
occurred when signals did not meet Service ARGOferia for location determination.
However, all temperaturesgven those without locations were used to produce the
6-hourly temperature recoréxcept that temperature data after the final location were

not used.
2.3 Deployment

For each drifter deployed by theATEX A field program,Table 3 sbws the time
and location of the first and last message ixeck the number of days aste, and the
drifter's ultimate fate, if kown. Drifting buoys are identified by their transmitter identifi-
cation numbers (PTT ID)Several drifters were captured by persons wwkm and subse-
guently released. In such cases, trajectoriesowolly the original deployment are
labelled "a", trajectories fallving releases by captors are labelled "b". Note that the
records sent to NODC may not span the timesngin table 3 Data are retained only
when the drifter is thought to be drifting freely (not captured) and when the signal quality
is sufficiently good for Service ARGOS to generate a locati@ften, near the end of a

drifters life, only temperature and auxillary data are ixexk
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PTTID Date Time (UTC) Latitude Longitude Event
03583 03-Aug-92 11:50 29°04.8'N 9200.2’'W Deployed
08-Aug-92 09:00 29°13.0'N 9203.1'W Captured-lass days
02446 03-Aug-92 14:38 28°53.3'N 91°59.8'W Deployed
13-Aug-92 14:32 28°23.6’'N 9127.7W  Captured-lost 10 days
03582 03-Aug-92 20:14 28°26.6'N 91°59.8'W Deployed
04-Sep-92 15:06 28°00.1'N 9358.0'W Lod 32 days
02447 04-Aug-92 00:% 27°59.8'N 9200.0'W Deployed
07-Feb-93 11:05 24°47.8'N 9702.8'W Captured-lasl85 days
06932 08-Mv-92 02:16 28°26.8’'N 91°59.9'W Deployed
02-Dec-92 02:44 28°51.4'N 9323.0'W Lod 24 days
06934a 10-M6v-92 05:46 28°52.9'N 9(¢°30.8'W Deployed
15-Nov-92 20:51 28°48.2’'N 91°24.4'W Capturd - 5days
06934b 17-Ap-92 20:46 30°05.1'N 86°08.5'W Released
03-Aug-93 02:17 26°03.2'N 7957.5'W Log 108 days
06933 10-Nv-92 07:19 28°46.4'N 9(0°30.4'W Deployed
08-Jan-93 13:39 25°07.7'N 9719.9W Log 59 days
06931 Destroyed
03585 Deployd dead
06938 02-May-93 06:04 27°51.0'N 9410.5'W Deployed
17-Oct-93 23:13 28°20.5’'N 8654.3'W Lod 168 days
06935 02-May-93 07:44 27°57.1'N 9408.3'W Deployed
02-Nov-93 10:18 26°09.4'N 80°02.3'W Log 184 days
06937 02-May-93 10:13 28°09.0°'N 9403.7'W Deployed
08-Jan-94 14:41 26°45.6’'N 8356.9'W Logd 251 days
06939 02-May-93 13:10 28°22.0'N 9359.7'W Deployed
12-Jul-93 14:12 29°19.4'N 9406.4'W Lod 71 days
06940 01-May-94 07:15 27°59.6'N 9402.1'W Deployed
26-May-94 15:04 284.0'N 9321.9'W Lod 25 days
03584 01-May-94 10:38 27°47.6’'N 9411.9'W Deployed
29-Jun-94 02:07 29°15.7'N 9311.4'W Lod 59 days
06936 01-May-94 08:29 27°54.5'N 9410.1'W Deployed
11-Jun-94 23:27 28°45.7'N 91°46.1'W Lod 343 days
07839 03-Mv-94 11:53 27°56.7'N 91°32.3'W Deployed
17-Apr-95 15:28 43°50.0'N 4252.9'W Log 165 days
07834 03-Nv-94 19:29 28°02.6'N 9(°38.5’'W Deployed
19-Nov-94 12:53 27°36.3'N 9(¢°08.3'W Capturd 16 days
07833a 03-Nv-94 15:41 28°00.7'N 91°05.5'W Deployed
07-Nov-94 07:00 28°03.8'N 91°04.2’'W Capturd 4 days
07833b 10-Nv-94 14:28 28°01.3'N 9406.7'W Released
26-Dec-94 00:26 26°54.8'N 7956.9'W Lod 47 days
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2.4 Drifter trajectories, velocities, and temperatures

Figures 2-20 show graphs of the LATEX A drifter trajectories, velocity compo-
nents, and temperature records. The plots are organized with one drifter per page. Section
2.2.6 of this report and Jochens and Nowlin (1994) document the processing of these

data.
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Figure2: Drifter 03583 trajectory, east and north velocity components, and surface
temperature from 6-hourly samples of splined observations. North and east
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Figure 13. Drifter 06939 trgjectory, east and north velocity components, and surface

temperature from 6-hourly samples of splined observations. North and east
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Figure 14. Drifter 06940 trgjectory, east and north velocity components, and surface
temperature from 6-hourly samples of splined observations. North and east
are positive. Diamonds mark first value on each Monday.
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Figure 15. Drifter 03584 trajectory, east and north velocity components, and surface

temperature from 6-hourly samples of splined observations. North and east
are positive. Diamonds mark first value on each Monday.
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Figure 16. Drifter 06936 trajectory, east and north velocity components, and surface

temperature from 6-hourly samples of splined observations. North and east
are positive. Diamonds mark first value on each Monday.
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Figure 17. Drifter 07839 trgjectory, east and north velocity components, and surface

temperature from 6-hourly samples of splined observations. North and east
are positive. Diamonds mark first value on each Monday.
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Figure 18. Drifter 07834 trgjectory, east and north velocity components, and surface

temperature from 6-hourly samples of splined observations. North and east
are positive. Diamonds mark first value on each Monday.
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Figure 19.

Drifter 07833atrgjectory, east and north velocity components, and surface
temperature from 6-hourly samples of splined observations. North and east
are positive. Diamonds mark first value on each Monday.
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3. Expendable instruments and thermosalinograph data
3.1 Introduction

Three types oéxpendable profiling instruments were deployed during tA€EX
A field program. These arexpendable bathythermograph (XBTgxpendable sound
velocity profilers (XSV), andxpendable current profiler (XCP). This section documents
the collection and processing of eastpendable instrument type and the hull-mounted

thermosalinograph.

Naming cawventions of theexpendable instrument data files aréfatient for each
instrument type The three character #ix of each data file signifies the instrument type:
xbt, xcp, xs. The first three to four characters signify the current meter or hydrographic
cruise designator for the cruise on which the instrument was depltgfele. 4 summa-

rizes the file naming awentions for the instruments discussed in this section.

Character Description
XBT example: HO7S001.xbt; M10S019.xbt
1 H or M for hydrograpi or current meter cruise

2&3 cruise designator (01 to 18)
4 always S
5,6,&7 drop sequence
extension alwag xbt
XCP example CM10M42.xcp
1&2 aways CM for current meter cruise
3&4 current meter cruise designator (01 to 18)
5 always M for mooring
6&7 LATEX mooring location designator (01 to 25, 44 to 49)
extension alwagxcp
XSV example M16S001.xsv
1 always M for current meter cruise
2&3 current meter cruise designator (01 to 18)
4 always S
5,6,&7 cast number
extension alwag xsv
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Table 4. (continued) Expendable instruments file naming ewention

Character Description

TSG (thermosalinograplexample HO8_sail.tsf
1 always H for hydrographic cruise
2&3 cruise designator (01 to 10)
4-8 aways _sail
extensin always tsf (temperature, sail, full compliment)

3.2 Expendable Baythermograph

Sippican, Inc., ship-deployed Mod&7 XBTs, were deployed on fourATEX A
current meter mooring maintenance cruises (CM03, CM10, CM16, and CM18) and two
LATEX A hydrograply cruises (HO7 and H10Yable 5 sbws the cruise identifre date
of XBT deployments, approximate deployment locations, and number of XBTs deployed
with usable (and bad) data. XBTs were deployed along the 200-m isobath during hydro-
graphic cruises and one current meter cruise and aldiy 8@ route to servicing the
inverted echo sounders (IES) deployed at moorings 42 and 43 (FiguleSlyata are
documented in the ATEX A Current Meter Data Report (DiMarco et al. 1997). Figure
21 slows a map of th&exas-Louisiana continental shelf with associated bathymetry and
the location ofevery usable RTEX A XBT cast. The latitude and longitude for each

XBT are gvenin the data file.

Cruise Date Location Numbe (bad)
CMO03 23-2 July 1992 92w 20
CM10 23-2 July 1993 92°W 20 (3)
CM16 25 July 1994 92°W 5
CM18 1-6 December 1994 200 m isobath 32 (1)
HO7 10-21 November 1993 200 m isobath 52
H10 2-10 November 1994 200 m isobath 62 (1)

The XBTs record temperature as a function of depmperature was recorded at

0.1-s intevals. Depths then were determined from manufactuwpplied cofficients of
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Figure 21. (continued) Map of southern Texas-L ouisiana shelf region showing local bathymetry (m) and LATEX/A XBT
deployment locations for cruise (e) HO7 and (f) H10.
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39
drop rates for each XBT modeThe depth calculation for Sippican Modev is:
D=6.472t—0.0025 t? (1)

where t is seconds ahD is the calculated depthA correction was applied to depths

greater than 100 m (Singer 1990). The functional form of this correctioversiay:
z=1.043D -4.262 (2)

where z is the corrected depth in metergddn is the depth from (1) calculated from the

manufacturer supplied drop rate.

Figures 22-27 gbw thevertical temperature profiles as a function of depth for each
XBT deployed during BRTEX A current meter cruises CM03, CM10, CM16, and CM18,
and LATEX A hydrographic cruises HO7 and H10, respety. The filename corre-

sponding to each profile is\gn albove each plot.

The data werexamined for outliers, which then were reved and gaps filled with
linearly interpolated/alues. If a probe reached the seafloor while recording, the data were

truncated at the point when the probe reached bottom.
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Figure23. Vertical temperature profiles from XBT data collected on LATEX A current meter cruise M10.
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Figure 24.

Vertical temperature profiles from XBT data collected on LATEX A current meter cruise M 16.
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Figure25. Vertical temperature profiles from XBT data collected on LATEX A current meter cruise M18.
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Figure 25 (continued).

Vertical temperature profiles from XBT data collected on LATEX A current meter cruise M18.
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Figure26. Vertical temperature profiles from XBT data collected on LATEX A hydrographic cruise HO7.
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Figure 26 (continued).

Vertical temperature profiles from XBT data collected on LATEX A hydrographic cruise HO7.

7



hQ7s042.xbt

0
_ -100f ]
£
%- -200F Latitude: 27.562° N ]
S 300F Longitude: 95.935°W ]
-400
5 10 15 20 25 30 35
Temperature (°C)
h07s046.xbt
0
__ -100f ]
£
% _200f Latitude: 27.691° N 1
e -300F Longitude: 95.565° W J
-400
5 10 15 20 25 30 35
Temperature (°C)
h07s050.xbt
(0]
__ -100f ]
£
% -200F Latitude: 27.829° N ]
a -300F Longitude: 94.933° W ]
-400
5 10 15 20 25 30 35

Temperature (°C)

Depth (M)

Depth (m)

Depth (m)

h07s043.xbt
0
-100 |
-200 Latitude: 27.623° N ]
-300 Longitude: 95.818° W J
-400
5 10 15 20 25 30 35
Temperature (°C)
h07s047.xbt
0
-100 ]
-200 Latitude: 27.730° N ]
-300 Longitude: 95.422° W ]
-400
5 10 15 20 25 30 35
Temperature (°C)
h07s051.xbt
0
-100 ]
-200 Latitude: 27.837° N ]
-300 Longitude: 94.739° W ]
-400
5 10 15 20 25 30 35

Temperature (°C)

Depth (M)

Depth (m)

Depth (m)

h07s044.xbt

0
-100 ]
-200 Latitude: 27.638° N ]
-300 Longitude: 95.763° W J
-400
5 10 15 20 25 30 35
Temperature (°C)
h07s048.xbt
0
-100 ]
-200 Latitude: 27.747° N ]
-300 Longitude: 95.354° W ]
-400
5 10 15 20 25 30 35
Temperature (°C)
h07s052.xbt
0
-100 ]
-200 Latitude: 27.836° N ]
-300 Longitude: 94.510° W ]
-400
5 10 15 20 25 30 35

Temperature (°C)

Depth (M)

Depth (m)

h07s045.xbt

Latitude: 27.676°

N ]
Longitude: 95.623° W
5 10 15 20 25 30 35
Temperature (°C)
h07s049.xbt

Latitude: 27.787° N ]

Longitude: 95.172° W ]
5 10 15 20 25 30 35

Temperature (°C)

Figure 26 (continued).

Vertical temperature profiles from XBT data collected on LATEX A hydrographic cruise HO7.
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Figure27. Vertical temperature profiles from XBT data collected on LATEX A hydrographic cruise H10.
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Figure 27 (continued).

Vertical temperature profiles from XBT data collected on LATEX A hydrographic cruise H10.
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Figure 27 (continued).

Vertical temperature profiles from XBT data collected on LATEX A hydrographic cruise H10.
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Figure 27 (continued).

Vertical temperature profiles from XBT data collected on LATEX A hydrographic cruise H10.
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3.3 Expendable Sound/elocity Profilers

Four Sippican Inc. model MK-12 X802 XSVs were deployed on 6. ATEX A
current meter maintenance cruises: three during CM03 and one during CM16. The instru-
ments record soungklocity (cm §') as afunction of depth. Depth is calculated in a man-
ner similar to that of the XBTs by using manufacturer supplied drop rate equalioas
drop rate equation for the XSV Model MK-12 is:

D =5.58% t —0. 00145 t2, during CMO3, (3a)

D =5.367Lt - 0.0014B t%, during CM16. (3b)

Of the three CM03 deployments, one XSV was test-deployed near mooring 43 to test the
equipment and software. The data returned from this deploymentvesrenoisy (see
mO03s000 in Figure 28). Theaxt XSV was deployed at mooring 43, and the third was
deployed at mooring 42. The XSV deployed during CM16 was deployed near mooring
42. Table 6 summarizes the XSV deployment dates and locations. Figurevis thie

XSV data from each deployment as a function of depth. The filename corresponding to

each profile is stwn alove each plot.

Data processing included applying the drop rate equation to determine depths, and
examining the data for outliers, which then were oged and the gap filled with linearly

interpolatedvalues.

Cruise CasNo. Date Location

CMO03 0 23 July 1992  near Mooring 8 (25°32.97’'N 9£59.56’'W)
CMO03 1 23 July 1992 at Mooring 8 (25°32.53'N 959.99'W)
CMO03 2 24 July 1992 at Mooring £ (27°07.12'N 959.99'W)
CM16 1 25 July 1993 at Mooring £ (27°07.14’'N 9200.07°'W)
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3.4 Expendable Curent Profilers (XCP)

Three Sippican, Inc., Model MK-10 XCPs were deployed om WATEX A cur-
rent meter maintenance cruisesotduring CM03 and one during CM16. The instru-
ments record curremelocity (m §*) and temperatur@Q) as a function of depth. Depth
is calculated in a manner similar to that of the XBTs by using manufacturer supplied drop
rate equations. The sWXCP deployments during CM10 were made near moorings 42
and 43. The XCP deployment during CM16 was made near mooring 42. Figures 29-31
show the XCP profiles of temperature and currgatocity components, i.e., east-west

and north-south components. Pivgt/elocities indicate east or north directions.

The drop equation for the Sippican XCP Model MK-10 probe was sinipdn gy:

D =-3.16t. (4)

As with otherexpendable type instruments, data processing consisted of applying
the alove drop rate equation anekamining the data for outliers, which then were
removed and the gap filled with linearly interpolatedlues.Table 7 povides a summary

of the dates and locations of each XCP deployment.

Cruise CasNo. Date Location

CM10 1 23 July 1993  near Mooring 42 (207.33'N, 9200.00'W)
CM10 2 24 July 1993  near Mooring 43 (282.05'N, 9200.00'W)
CM16 1 25 July 1994  near Mooring 42 (207.20'N, 9200.00'W)




55

Depth (m)

Depth (m)

Depth (m)

-1500

cm10m42
— —_—

500 —

-1000—

5 10 15 20 25
Temperature (°C)

-500 —

-1000—

0
E-W speed (cm-s?)

500 —

-1000—

60

on LATEX A cruise M10 near mooring 42.



56

cm10m43
—

-200—

Depth (m)

-600 —

-800

-400—

5 10 15 20 25 30 35

Temperature (°C)

-200—

Depth (m)

-600 —

-400—

-800

-200—

Depth (m)

-600 —

-800

-400—

-60

-40 -20 0 20 40
N-S speed (cm-s?)

60

Figure 30 Vertical temperature and current velocity profiles from X CP data collected

on LATEX A cruise M10 near mooring 43.
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3.5. Thermosalinograph

Four cruises measured surface temperature and salinity using a ship-board thermos-
alinograph which was permanently mounted in the ship’s hull. The thermosalinograph
was operated on LATEX A hydrographic cruises aboardRhe Gyre The four hydro-
graphic cruises were HO1, HO2, HO8, and H10. Table 8 summarizes dates of collection of
thermosalinograph data. Figures 32-34 show the observation locations and the surface
temperature and salinity time series for HO1, HO8, and H10. The quality control of these
data consisted of removal of outliers and bad data points, and then linearly interpolating

between adjacent points. One entire dataset, HO2, was discarded as unrecoverable.

Cruise Date Start Date End Comment
HO1 01 May 1992 09 May 1992 eastern shelf only
HO2 NA NA data unrecoverable
HO8 24 April 1994 07 May 1994 full shelf

H10 02 November 1994 13 November 1992 full shelf
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and salinity (bottom) during LATEX A hydrographic cruise HO8.
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4. CTDs from mooring maintenance cruises
4.1 Introduction

CTD casts were taken during the eighteen current meter mooring maintenance
cruises using a Sea-Bird SBE 19 self-contained CTD profiling instrunfdrdse casts
were usually taken prior to reeering and after deploying mooring instruments. There-
fore, as may astwo hydrographic CTD casts could be made in the vicinity of a mooring
during ay given deployment. A maximum of four CTD casts were thaeslable to co-
rect the temperature and conduity time series measured by the current meters (one as
the instrument is deployed, one as the instrument isveeed, and up to te mid-
deployment from iy of the hydrographic sueys in the moorings vicinity). Jochens et
al. (1998) document the CTD data collected during hydrographic cruises. DiMarco et al.
(1997) detail bw the corrections to the current meter temperature and cavitutitme
series were made using the CTD cast measurements. Also see DiMarc(L803@) for

detailed maps of current meter mooring locations and current metevddadility.
4.2 CTD data description

This section documents the CTD casts taken during ATé&=X A mooring servic-
ing cruises. A total of 460 casts were taken. Each CTD data file is in ASCII format and
contains metadata detailing the instrument type, date/time/location of cast, data format
descriptors, and special data quality control notedlowing the metadata are columns
of depth, temperature, condiwity, and salinity measured during each ca&te naming
convention for the CTD data files is @n in Table 9 See Figure 1 for mooring loca-
tions. Table 10 lists the number of CTD casts taken at each mooring location by cruise

numbe.

The quality control for these data consisted of visually assessing plots afvthe r
temperature and salinity data to ensure that the profiles were within acceptable historical

limits. Gross outliers were reavied and filled with linear interpolation.
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L]

Table 9

Curent meter mooring CTD file naming cavention

Character

Description

aways CM for current meter

1&2
3&4

current meter cruise designator (01 to 18)

always M for mooring

5
6&7

LATEX mooring location designator (01 to 25, 44 to 49)

A, B, or Cif more than one cast was taken

8

extension

alwagCTD

Number of CTD casts at each mooring location by cruise

Table 10.
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4.3 Vertical profiles of temperatu e and salinity from CTD casts

Plots of each cast are®in in Figures 35-149. Thesemhthe vertical profile of
temperature (bold) and salinity as well as the date/time/location, bottom depth, and data

file name of the cast. Date/time ivgn in UTC.
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Figure 35; Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.



66

Salinity (PSU) Salinity (PSU)
15 20 25 30 35 40 15 20 25 30 35 40
() L B T 0 ) L B e B L
50+ — 4
I 50 .
-100- B J
E E 1
5 £ -100f .
[=8 r Q.
) )
[a) r [a] 1
-150 : 1
L -150 - B
-200 B r 1
Crui se : 92P03 (CWD1) Crui se
[ Moori ng : 06 + Mooring q
L Latitude : 27.708 N Latitude
Longi t ude : 95.664 W L Longi t ude g
r Date/ Tine : 04/10/92 03: 46: 00 Dat e/ Ti me :
Bottom Depth : 202 m L Bottom Depth : 4
[ File nane : CMD1MD6. CTD File nane
=250 L b b b -200 L b b b
0 10 20 30 40 0 10 20 30 40
Temperature (C) Temperature (C)
Salinity (PSU) Salinity (PSU)
15 20 25 30 35 40 15 20 25 30 35 40
O T T ‘ T T T ‘ T T ‘ T T ‘ T T T O T T T ‘ T T ‘ L ‘ T T T ‘ T T
501 . 50| .
E E 1
£ -100f 4 & -100- .
o o
[ [
[a) [ [a] 1
-150 B -150 - B
[ Crui se : 92P03J (CMVD1) [ Crui se 92P0! 1
F Mooring 08 t Mooring 09 4
Latitude :27.8 N Latitude 27.8p8 N
L Longi tude 194,179 W L Longi t ude 93.5p3 4
Dat e/ Ti ne : 04/16/92 11:50: 00 Dat e/ Ti e : 04/
L Bottom Depth : 198 m L Bottom Depth : 200 4
File nane : CM1MD8. CTD File nane : CM1MD9. CTD
200 v b b 200 L e b b
0 10 20 30 40 0 10 20 30 40
Temperature (C) Temperature (C)

Figure 36. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 37. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 38. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 39. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 40. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 41 Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.



72

Salinity (PSU) Salinity (PSU)
15 20 25 30 35 40 15 20 25 30 35 40
) B B B B O e L L B B
-10F . -10- .
-20F . 15+ .
e | e | ]
< [ - 1
= t = —
) r [0
[a] r [a] t g
-30F . 20 .
40 . 25 .
[ Cruise : 92P05 (CWD2 1 Crui se : 92P05 (CMD2)
[ Mooring : 14 ] [ Mooring : 15 1
[ Latitude : 28.394 N L Latitude : 28.608 N 4
L Longi t ude : 90.493 W Longi t ude :90.492 W
r Date/Tine : 06/02/92 04:14:56 r Date/ Ti me : 06/01/92 21:24:56 1
[ Bottom Depth : 48 m Bottom Depth : 27 m
[ File nane : CMD2ML4. CTI ] [ File name : CMD2ML5. CTD 1
S50 L b e b S30 L b b b
0 10 20 30 40 0 10 20 30 40
Temperature (C) Temperature (C)
Salinity (PSU) Salinity (PSU)
15 20 25 30 35 40 15 20 25 30 35 40
_5 T T ‘ T T T ‘ T T ‘ L L ‘ T T T O T T T ‘ T T ‘ T T ‘ T T T ‘ T T
L 2k -
10+ 4 L 1
L 4 -
E E 1
£ -15- 41 £ ]
o o
) [0)
(a] [ [a] 1
L 6 -
=20+ - L 4
L ] 8+ -
Crui se : 92P05 (CMD2) Crui se : 92P05 (CMD2)
F Mooring : 16 4 t Mooring D17 4
Latitude : 28.867 N Latitude :29.196 N
L Longi tude :90.491 W 4 L Longi t ude : 91.965 W 4
Dat e/ Ti ne : 06/01/92 23:20:02 Dat e/ Ti e : 05/31/92 18:55: 42
L Bottom Depth : 20 m 4 L Bottom Depth : 7 m 4
File nane : CMD2ML6. CTD File nane : Cv2ML7. CTD
250 b e b 10 b b b
0 10 20 30 40 0 10 20 30 40
Temperature (C) Temperature (C)

Figure 42. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 43. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 44. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 45; Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 46. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 47. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 48. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 49. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 50. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 51. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 52. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 53. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 54; Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 55. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 56. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 57. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 58. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 59. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 60. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 61. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 62; Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 63. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 64. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 65. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 66. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 67. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 68. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 69; Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 70. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 71. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 72 Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 73. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 74. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 75. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 76. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 77. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 78. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 79; Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 80. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 81. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 82: Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 83. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 84. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 85. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 86. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 87. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 88. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 89; Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 90. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 91. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 92! Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 93. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 94. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 95. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 96. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 97. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 98. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 99. Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 100. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 101. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 102. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 103; Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 104. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,

location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 105. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 106. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 107. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 108. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 109. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 110. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 111. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 112. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 113; Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.



144

Depth (m)

Depth (m)

Salinity (PSU)
15 20 25 30 35 40
[ 5 s B B B
5k i
10+ i
-15+ i
20+ i
[ Crui © 94P02 (QWL3
'25’rvnglns§g : 15 ( ) B
[ Latitude : 28.608
L Longi t ude :90.492 W
| Date/Tine : 02/14/94 22:35:17
Bottom Depth : 27 m
r File nane : CML3ML5. CTD
=30 L b e b
0 10 20 30 40
Temperature (C)
Salinity (PSU)
15 20 25 30 35 40
O T T ‘ T T T ‘ T T ‘ T T ‘ T T T
20 i
4L i
6L i
8+ i
Crui se : 94P02 (CML3)
t Mooring 117
Latitude :29.197 N
L Longi tude : 91.964 W
Dat e/ Ti ne : 02/13/94 13:15:05
L BottomDepth : 8 m
File nane : CMI3ML7A. CTD
10 b e b
0 10 20 30 40

Temperature (C)

Depth (m)

Depth (m)

Salinity (PSU)
15 20 25 30 35 40
0 ) L B e B B B
2k i
A+ i
-6 -
8+ i
-10+ |
[ Cruise 7
L Moor i -
-12 La?iriﬂge
[ Longi tude 1
| Date/ Tine 4
Bottom Depth : 16 m
[ File name : CML3ML6. CTD ]
B O O i A A A ORI A A O AN AR
0 10 20 30 40
Temperature (C)
Salinity (PSU)
15 20 25 30 35 40
O T T T ‘ T T ‘ T T ‘ T T T ‘ T T
2k i
4 i
6 i
8+ i
Crui se © 94P02 (CML3)
t Mooring D17 4
Latitude ©29.197 N
L Longi t ude : 91.964 W 4
Dat e/ Ti e : 02/13/94 16:36: 58
L Bottom Depth : 8 m J
File nane : CML3ML7B. CTD
10 b B b
0 10 20 30 40

Temperature (C)

Figure 114. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 115. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 116. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 117; Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 118. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 119. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 120. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 121. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 122. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 123. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 124. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 125! Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 126. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 127. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.



158

Salinity (PSU) Salinity (PSU)
15 20 25 30 35 40 15 20 25 30 35 40
0 rrrrrrrrryrrro oo T O LA L I Y L L L LI L B
_10} ] J
[ 5 i
.20} ] i
e | g |
< [ <
= t =
) E ) 1
[a] r [a]
-30 R 4 1
[ -10+- B!
40 4 L J
[ Cruise © 94P06 ( Crui se : 94P06 (CML5)
[ Mooring : 22 ] Mooring : 23
[ Latitude : 28.356 N ] [ Latitude : 28.714 N 1
L Longi t ude : 93.956 W 4 Longi t ude : 95.536 W
r Date/Tine : 05/29/94 §3:16: 10 9 | Date/Time : 06/01/94 15: 4427 i
[ Bottom Depth : 54 m 7] Bottom Depth : 15 m
[ File nane : CMI5M22. CTD ] File nane : CML5M23. CTD
S50 L b e b 15 L b b b
0 10 20 30 40 0 10 20 30 40
Temperature (C) Temperature (C)
Salinity (PSU) Salinity (PSU)
15 20 25 30 35 40 15 20 25 30 35 40
O T T ‘ T T T ‘ T T ‘ T T ‘ T T T O T T T ‘ T T ‘ T T ‘ T T T ‘ T T
5k - 2L i
-10- . -4 .
g | g ]
£ -15- 41 5 -6 .
o o
[} r [} 1
(a] L [a]
=20+ B 8L |
;Cr i : 94P06 (CML5 ; ;CY i : 94S16 (CML6 ;
-25 Nhglrwssg : 24 ( ) -10 Nbglrisﬁg 101 ( )
[ Latitude : 28.537 N 1 b Latitude : 27.323 N 4
L Longi tude : 95.393 W 4 Longi t ude 1 97.307 W
| Date/Tine : 06/01/94 11:49: 46 1 [ Date/ Time : 07/29/94 11:5%. 57 ]
Bottom Depth : 26 m | Bottom Depth : 14 m i
r File nane : CMi15M24. CTD 1 File nane : CM6M1. CTD
=30 L b e b B B A A WA EAIATATI AT WA
0 10 20 30 40 0 10 20 30 40
Temperature (C) Temperature (C)

Figure 128; Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 129. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 130. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 131. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,

location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 132. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 133. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 134. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 135. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 136. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 137. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 138. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 139: Temperature (bold) and salinity profilesfor CTD castsduring LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 140. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 141. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,

location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 142. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 143: Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 144. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 145. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.



176

Salinity (PSU) Salinity (PSU)
15 20 25 30 35 40 15 20 25 30 35 40
0 LI L L L L B B | LI T T T O LA L L I O B I L | T T T
-50 - 50 i
E E 1
£ -100- 4 & -100- .
[=8 Q.
) )
[a) [ [a] 1
-150 - B -150 - B
[ Crui se : 94Gl1/(CML8) [ Crui se 1
+ Moori ng :11 4 + Mooring q
Latitude 1 27.843 N Latitude
L Longi t ude :92.0¢02 W 4 L Longi t ude g
Dat e/ Ti me : 12/ 0p/ 94 09:05: 23 Dat e/ Ti me :
L Bottom Depth : 200 4 L Bottom Depth : 4
File nane : omigMLl. CTD File name : cMLamML3. CTD
200 bl e e -200 L e b b
0 10 20 30 40 0 10 20 30 40
Temperature (C) Temperature (C)
Salinity (PSU) Salinity (PSU)
15 20 25 30 35 40 15 20 25 30 35 40
O [ T T ‘ T T T ‘ T T ‘ T T ‘ T T T ] O T T T ‘ T T ‘ T T ‘ T T T ‘ T T
-10} B 5k 4
20F b -10F g

e | e | ]

< [ = 1

= s a 1

) r [0)

(a] r [a] b
-30F . 151 g
-40F ] 20k |

r Cruise : 94Gl1 (CML8) B Crui se © 94Gl1 (CML8)

[ Moring 114 1 [ Mooring : 15 7]

[ Latitude : 28.396 N 4 L Latitude : 28.609 N 4

L Longi tude : 90.494 W 4 Longi t ude 1 90.492 W

r Date/Tine : 12/03/94 18:11:'34 b r Date/ Ti me : 12/03/94 15:5[: 06 1

[ BottomDepth : 47 m 1 Bottom Depth : 27 m

[ File name : CML8ML4. CTD ] [ File nane : CML8ML5. CTD 1
S50 b e b 25 b b b e

0 10 20 30 40 0 10 20 30 40

Temperature (C) Temperature (C)

Figure 146. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 147. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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Figure 148. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.



179

Salinity (PSU) Salinity (PSU)
15 20 25 30 35 40 15 20 25 30 35 40
0\\\\‘\\\\‘\\\\‘\\\\‘\\\\ O\\\\‘\\\\‘\\\\‘\\\\‘\\\
5k i
I 50 4
-10+ i
E | E
5 £ -100f .
Qo Q.
) )
[a] r 1 [a]
15+ -
L i -150 - B
20+ i L
Crui se © 94Gl1 (ovg) Crui se © 94Gl1)(CML8)
[ Moori ng : 24 7] + Mooring : 48
L Latitude : 28.537 N 1 Latitude 1 27.984 N
Longi t ude : 95.393 W L Longi t ude :91.284 W
r Date/Tine : 12/ 05/ 94 13:55: 59 9 Dat e/ Ti e : 12/ 04/ 94 04:13:02
Bottom Depth : 26 m L Bottom Depth : 201 4
[ File nanme : CML8MR4. CTI 1 File name : CML8w8. CTD
250 el b e -200 L b S b b
0 10 20 30 40 0 10 20 30 40
Temperature (C) Temperature (C)
Salinity (PSU)
15 20 25 30 35 40
07 T T ‘ T T T ‘ T T ‘ T T ‘ T T T ]
-100F .
2001 b
E [
<
=
[
[a) L
-300F .
-400F ]
r Cruise : 94Gl1 (CML8) B
[ Mooring : 49 ]
[ Latitude : 27.382 N
L Longi tude : 95.900 W
r Date/Tine : 12/ 06/ 94 02:15:33
[ Bottom Depth : 498 m
[ File name : CML8MA9. CTD ]
5000 b b b
0 10 20 30 40
Temperature (C)

Figure 149. Temperature (bold) and salinity profilesfor CTD casts during LATEX A
current meter mooring maintenance cruises. Cruise number, mooring number,
location, date/time (UTC), bottom depth, and file name are given on each plot.
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